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(54) Transactional message handling in communications systems, 



(57) In a communications system, in the embodi- 
ment, a satellite communications system, transactional 
messages 28 36 are exchanged between the user ter- 
minal 1 4 and a base station (earth station) 1 6 via a com- 
munications satellite 10 in order to set up and maintain 
the progress of a call, encompass occasional user ter- 
minal registration and position estimation, allow call ter- 
mination and attend to a host of other housekeeping 
processes. The prior art required the sending of ac- 
knowledgement messages 32 between transactional 
messages. The invention replaces the sending and re- 
questing of acknowledgement messages 32 with an 
each-end recognition of the style of transactional re- 
sponses as an ipse facto acknowledgement, thereby 
much speeding up the transactional message and trans- 
actional response/message exchange, so releasing 
time resources to the system. 
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Description 

[0001] The present invention relates to communica- 
tions systems. In particular, the present invention relates 
to radio communications system where a terminal or 
handset communicates with a base station. In greatest 
particularity, the present invention relates to a radio 
communications system where the base station com- 
municates with the handset or terminal through a com- 
munications satellite. 

[0002] Communications require two terminals, con- 
nected by a medium. In terrestrial communications, a 
telephone handset is generally connected to a tele- 
phone exchange by wires, fibre optics or coaxial cable. 
In terrestrial radio communications, a user terminal (oth- 
erwise, a handset) is in two way radio communications 
with a base station. In satellite communications, a user 
terminal (otherwise a handset) is coupled, by radio, to 
an earthbound radio base station, through an interven- 
ing communications satellite! 

[0003] In any of these systems, but especially in the 
two sorts of radio systems, a great deal of mutual trans- 
action takes place between the user terminal and the 
base station before any meaningful call activity can take 
place. Firstly, the base station must register the user ter- 
minal. This requires an exchange of plural transactional 
messages and responses between the base station and 
the user terminal so that the base station can identify 
the user terminal, the user terminal can identify the base 
station, and so on. To commence a call, a further plural- 
ity of transactional, messages and transactional re- 
sponses must be exchanged between the base station 
and the user terminal whereby the user terminal be- 
comes identified to the base station, the base station 
allocates a channel to the user terminal, the user termi- 
nal identifies the number to be called, the call is con- 
nected, and so on. All this happens before any voice or 
data communications can take place. Then, in the 
course of a call, the user terminal may require to switch 
base stations because the user terminal has moved out 
of the range of one and into the range of another. Yet 
another set of exchanges transactional messages and 
responses are required. Thereafter, the call must be ter- 
minated. A yet further set of transactional messages and 
responses is required to pass between the base station 
and the user terminal. Even when no activity is taking 
place, the "dormant" user terminal is required, periodi- 
cally, or on changing area, aulomalically to re-register 
with the system. Here, again, a plethora of transactional 
messages and responses must pass between the user 
terminal and the base station, albeit without, in this in- 
stance, the knowledge or awareness of the possessor 
of the user terminal. 

[0004] The problem becomes more acute when the 
access to and from the base station includes an inter- 
vening communications satellite. In terrestrial radio sys- 
tems, such as GSM, time slots are allocated under a 
system known as TDMA (Time Division Multiple Ac- 



cess). Because the distance between a user terminal 
and a base station is generally small, the propagation 
delay is limited to just a few microseconds, and, for all 
practical purposes, the propagation delay can be count- 

s ed as practically zero. However, in satellite systems, the 
round trip propagation delay, from earth to satellite and 
back to earth, can be quite large. In the case of a mid 
earth orbit system, such as is proposed for the ICO sys- 
tem, where the satellites are set into circular orbits at 

10 around 10,000 Km above the surface of the earth, the 
round trip delay can exceed one third of a second. In the 
case of geostationary communications satellites, which 
are set in geosynchronous equatorial orbits above the 
equator at a height of 25000 Km above the surface of 

is the earth such that the nadir of each satellite stays sta- 
tionary on the surface of the earth as the earth rotates, 
the round trip delay can approach one second. This cre- 
ates severe timing problems with the TDMA timeslot al- 
location and introduces a further delay in call set-up. 

20 Satellite systems, unlike terrestrial systems, also at- 
tempt to locate the position of the user terminal on the 
surface of the earth before each call and on registration. 
This, too, involves a lot of mutual transactions between 
the user terminal and the satellite. 

2S [0005] The routine is that one terminal (say, the hand- 
set or user terminal) sends a transactional message to 
the other terminal (say, the earth station via the satellite). 
A propagation delay ensues. The other terminal re- 
ceives the transactional message The first thing it does 

30 is to create an acknowledgement to the transactional 
message. This is stored in a buffer. When the next TD- 
MA timeslot comes up, the earth station sends back the 
acknowledgement to the user terminal. A further prop- 
agation delay occurs. Meanwhile, the earth station has 

3S formulated the transactional response and placed it into 
a buffer. The next occasion when a TDMA transmission 
timeslot is available, which could be some little while 
away, the transactional response is sent back to the user 
terminal. And so it goes on, the user terminal and the 

40 earth station swapping transactional messages, ac- 
knowledgements and transactional responses, very like 
a game of Ping-Pong, until the required purpose has 
been achieved. 

[0006] All of this imposes a large time and power over- 
45 head on the system. Even if the time taken is just a few 
seconds, the events occur, in the system, somewhere, 
nearly all of the time. The number of lost call hours per 
year to the system can be truly enormous. Many calls 
could be lost in a limited resource system such as sat- 
so ellite communications. The battery drain on the user ter- 
minal, most acute during transmission, can be unac- 
ceptably high. The same is true of a communications 
satellites, which have finite instant power available and 
may become over taxed at times of heavy traffic. 
55 [0007] The present invention seeks to simplify the 
transactions between the terminals( e.g., earth or base 
station and the user terminal, and indeed, in any other 
mutually signalling communications system) without, in 
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any way, reducing the total message or response value, 
and seeks thereby to save system time and to minimise 
battery and power drain. 

[0008] According to a first aspect the present, inven- 
tion consists in a communications system wherein a first 
terminal is operative to send a transactional message 
to a second terminal and wherein said second terminal 
is operative to send an acknowledgement of receipt of 
said transactional message to said first terminal and is 
thereafter operative to send a transactional response to 
said first terminal; said system being characterised by 
said second terminal being operative to omit to send 
said acknowledgement to said first terminal and to send 
said transactional response in place of said acknowl- 
edgement, said first terminal being operative to examine 
the form of said transactional response, and said first 
terminal being operative to accept said transactional re- 
sponse as indicative of receipt of said transactional 
message by said second terminal if said transactional 
response is in a correct form. 

[0009] According to a second aspect, the present in- 
vention consists in a first terminal, in a communications 
system, operative to send a transactional message to a 
second terminal, where said second terminal is opera- 
tive to send an acknowledgement of receipt of said 
transactional message to said first terminal and is there- 
after operative to send a transactional response to said 
first terminal; said first terminal being characterised by: 
when said second terminal is operative to omit to send 
said acknowledgement to said first terminal and to send 
said transactional response in place of said acknowl- 
edgement, said first terminal is operative to examine the 
form of said transactional response, and said first termi- 
nal is further operative to accept said 
transactional response as indicative of receipt of said 
transactional message by said second terminal if said 
transactional response is in a correct form. 
[001 0] According to a third aspect, the present inven- 
tion consists in a second terminal, in a communications 
system, wherein a first terminal is operative to send a 
transactional message to said second terminal, where 
said second terminal is operative to send an acknowl- 
edgement of receipt of said transactional message to 
said first terminal and where said second terminal is 
thereafter operative to send a transactional response to 
said first terminal; said second terminal being charac- 
terised by being operative to omit to send said acknowl- 
edgement to said first terminal and to send said trans- 
actional response in place of said 
acknowledgement, for said first terminal to examine the 
form of said transactional response and to accept said 
transactional response as indicative of receipt of said 
transactional message by said second terminal if said 
transactional response is in a correct form. 
[0011] According to a fourth aspect, the present in- 
vention consists in a method for operating a communi- 
cations system wherein a first terminal is operative to 
send a transactional message to a second terminal and 



wherein said second terminal is operative to send an 
acknowledgement of receipt of said transactional mes- 
sage to said first terminal and is thereafter operative to 
send a transactional response to said first terminal; said 

5 method being characterised by including the steps of: 
causing said second terminal to omit to send said ac- 
knowledgement to said first terminal, causing said first 
terminal to send said transactional response in place of 
said acknowledgement, causing said first terminal to ex- 

10 amine the form of said transactional response, and 
causing said first terminal to accept said transactional 
response as indicative of receipt of said transactional 
message by said second terminal if said transactional 
response is in a correct form. 

is [001 2] The various aspects of the invention also allow 
that the transactional response is operative to act as a 
.transactional message tor the first terminal, the first ter- 
minal omitting to send; an acknowledgement of receipt 
of .the transactional, response, and sending, to the sec- 

20 ond terminal, a further transactional response, the sec- 
ond terminal being operative to examine the further 
transactional response and to accept the further trans- 
actional response as indicative of the first terminal hav- 
ing received the transactional response, operative to act 

25 as a transactional message for said first terminal, if the 
further transactional response is in a correct form. 
[0013] The various aspects of the invention also pro- 
vide that the first terminal is operative to determine that 
the transactional response is in a correct form if the 

30 transactional response conforms to any one out of a first 
plurality of possible correct forms. 
[0014] The various aspects of the invention further 
provide that the second terminal is operative to deter- 
mine that further transactional response is in a correct 

35 form if the further transactional response conforms to 
any one out of a second plurality of possible correct 
forms. 

[0015] The various aspects of the invention, yet fur- 
ther, provide that the first terminal is a radio terminal and 
40 the second terminal is a radio terminal. 

[0016] The various aspects of the invention, even fur- 
ther, provide that the first terminal is a telephone hand- 
set and the second terminal is a radio telephone base 
station. 

45 [0017] Even further, the various aspects of the inven- 
tion provide that the base station is a satellite commu- 
nications base station, operative to communicate with 
the telephone handsel via a communications satellite. 
[0018] The preferred embodiment of the invention, 

50 hereinafter described, is limited, in its description, to a 
TDMA environment, purely by way of example. It is to 
be understood that the present invention can be applied 
other forms of signal and timing organisation. 
[0019] Equally, the description of the preferred em- 

55 bodiment is centred around a communications satellite 
environment. It is to be understood that the present in- 
vention can be applied, with benefit, to any other com- 
munications system where transactional exchange is 
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required between two terminals to establish a proper ba- 
sis for establishment of communications. 
[0020] Again, the description of the preferred embod- 
iment of the present invention is limited, in its descrip- 
tion, to just one aspect of the mutual transactivity be- 
tween the terminals, namely call set-up. It is to be un- 
derstood that the present invention equally applies to all 
aspects of transactivity between the terminals, and in- 
cludes, but is not limited to, registration, cell handover, 
position determination, and call termination. ' 
[0021] It is preferred, in the embodiment, that the sat- 
ellite system in question is a MEO (Mid Earth Orbit) sys- 
tem. It is to be understood that the invention equally ap- 
plies to LEO (Low Earth Orbit) and GEO (Geostationary 
Earth Orbit, as well as to orbits of any height or config- 
uration. 

[0022] The inventbn is further explained, by way of 
an example, by the following description, taken in con- 
junction with the appended drawings, in which: 

Figure 1 is a schematic representation of the envi- 
ronment wherein the present invention is presented 
in the preferred embodiment, showing a user termi- 
nal, on the surface of the earth, communicating via 
a communications satellite, with an earth station 
and associated controller, elsewhere on the surface 
of the earth. 

Figure 2 shows the disposition of the communica- 
tions satellite constellation, above the surface of the 
earth, and illustrates the signal delay problem. 
Figure 3 shows, in schematic form, the arrange- 
ment of TDMA timeslots, used in mutual communi- 
cations between the earth station and the user ter- 
minal, 

Figure 4 shows the activity of the user terminal 
when responding to the earth station, 
and 

Figure 5 shows the activity of the earth station when 
responding to the user terminal. 

[0023] Figure 1 shows the environment of the pre- 
ferred embodiment of the present invention. A commu- 
nications satellite 10 is in orbit above the surface of the 
Earth 12. A user terminal 14, in the form of a cellular 
telephone handset, is also on the surface of the earth 
12. A satellite earth station 16 is also situated on the 
surface of the Earth 12, ai a [_oint elsewhere than that 
occupied by the user terminal 14. The user terminal 14 
sends signals to the satellite 10 by means of a user ter- 
minal uplink 18. The satellite 10 relays these signals to 
the earth station 16 by the earth station downlink 20. 
The earth station 1 6 sends signals to the satellite 1 0 by 
the earth station uplink 22. The satellite 10 relays these 
signals to the user terminal 14 by the user terminal 
downlink 24. In this manner the user terminal 1 4 and the 
earth station 1 6 are able to communicate via the satellite 
10. In this setup, the user terminal 14 constitutes a first 
terminal of the system and the earth station 16 consti- 



tutes a second terminal of the system. As earlier stated, 
the user terminal 14 could equally be a terrestrial cell- 
phone rather than a satellite cellphone, and the earth 
station 1 6 could equally be a terrestrial cellular base sta- 
5 tion. 

[0024] The earth station 1 6 is connected to the terres- 
trial telephone system (not shown) and thereby enables 
the user terminal 14 to connect to, and make calls in, 
the terrestrial telephone system. The earth station 16 
to acts as an intermediary between the user terminal 14 
and the terrestrial telephone system. However, the user 
terminal 1 4 and the earth station 1 6 require to make con- 
nection with each other on a satisfactory signalling and 
verification basis, and thereafter require mutual coop- 
's eration to establish the call within the terrestrial tele- 
phone system. 

[0025] When connection one to another, the user ter- 
minal 14 and the earth station 16 require to run through 
a protocol which includes the user terminal 14 identify- 
20 jng itself to the earth station 16 and being verified. The 
earth station 16 must co-operate, by signal exchange 
and report -back messages from the user terminal 14, to 
establish the position of the user terminal 1 4 on the sur- 
face of the earth 1 2. The earth station must also allocate 
25 a channel (frequency and a TDMA timcslot) for signal 
exchange between the user terminal 1 4 and the satellite 
10. Even more important, being ever mindful that the 
satellite 1 0 is in orbit and moving through space at some 
15Km per second at an altitude of 10355 Km above the 
30 earth 12 surface (in the example which constitutes the 
preferred embodiment), the earth station 16 must indi- 
cate the offset in the frequency of the channel required 
to compensate for Doppler frequency shift caused by 
relative motion between the satellite 1 0 and the user ter- 
35 minal 14. Equally important, being ever aware that the 
satellite 10 is some 10355 Km above the surface of the 
earth 1 2 , and that a variable time delay exists in signal 
propagation between the earth station 16 and the user 
terminal 14 depending upon the instant dispositions of 
40 the earth station 16 (fixed), the satellite (moving) and 
the user terminal 14 (temporally in a particular location), 
the earth station 16 must inform the user terminal 14 
what that time delay is so that the timing of sending of 
the allocated TDM& timeslot by both the earth station 
45 16 and the u jer terminal 1 4 can be adjusted to allow the 
timeslot to arrive at the earth station 16 or the user ter- 
minal 14 in synchronism with a rolling universal timing 
allocation. This is achieved by a series of selectable 
block delays known as z-arcs and a fine tuning of the 
50 delay, dependant upon the position of the user terminal 
14 relative to the centre of the selected z-arc. In addition, 
the user terminal 14 will register with the earth station 
16 when first signing-on (whether or not a call is made) 
and at periodical intervals thereafter. 
55 [0026] It therefore becomes clear that a great deal of 
transactional traffic has to pass between the user termi- 
nal 14 and the earth station 16 even although there is 
no actual voice traffic (or any other type of "normal" tel- 
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ephone traffic such as facsimile, etc.) in progress. All of 
this activity represents a costly overhead to the system 
in both time and resources, and can be most disadvan- 
tageous to a limited resource system such as a satellite 
communications system. If time can be released, then 
that time becomes available for "normal" telephone 
calls, adding revenue for the system operator and ap- 
parently expanding the size of the system, it is this prob- 
lem that the present invention seeks to address. 
[0027] Figure 2A shows the prior art approach to mes- 
sage exchange. The example in Figure 2A relates to a 
routine, initiated by the user terminal 14. It is to be un- 
derstood that an exact, mirror process exists for routines 
initiated by the earth station 16. 
[0028] The control systems of both the user terminal 
14 and of the earth station 16 comprise plural layers. 
For the purpose of this example, only two layers are 
shown in each. Layer three in the user terminal L3(U) 
deals, for the purpose of this example, with the internal 
processing and control of the user terminal 14. Layer 
two in the user terminal L2(U) deals with the external 
transactions of the user terminal 14 with the earth station 
16 Layer three in the earth station 16 L3(E) deals, for 
the purpose of this example, with the internal processing 
and control of the earth station 1 6 and also interacts with 
the greater network to which the earth station 16 is con- 
nected Layer two in the earth station 16 L2(E) deals 
with the external transactions of the earth station 1 6 with 
the user terminal 14. 

[0029] The example given is a specific call (service) 
request from the user terminal 1 4 and presumes that all 
of the other numerous activities, earlier recited as nec- 
essary before a service (call) request could be made, 
have been executed. 

[0030] The third layer L3(U) of the user terminal 14, 
recognising that the possessor of the user terminal 14 
wishes to place a call, passes a service request mes- 
sage 26 to the second layer L2(U) of the user terminal, 
which, in turn, via the satellite 10, passes a plurality of 
information frames 28 to the second layer L2(E) of the 
earth station 16. The last Information frame 28' contains 
a "poll bit" which, if set, requests an acknowledgement 
of receipt. In this example, each information frame com- 
prises an 8-bit header, a 64-bit message, and an 8-bit 
CRC (cyclic Redundancy Check). Other lengths and 
configurations of information frames could be used. 
[0031] Layer two L2(E) of the earth station 16 passes 
a service request message 30 to the third layer L3(E) of 
the earth station 16, and, if the "poll bit" was set, sends 
an acknowledgement message 32 back to the second 
layer L2(U) of the user terminal. The acknowledgement 
message may confirm receipt of each of the information 
frames 28, or may indicate that one or more of the in- 
formation frames 28 were not properly received, in 
which case (not shown), layer two L2(U) of the user ter- 
minal 14 will resend those information frames 28 : re- 
ceived in error by the earth station 16. 
[0032] The third layer L3(E) of the earth station 16 



may experience some delay, since it deals not only with 
the earth station, but with the network as a whole. Under 
ideal conditions (shown dotted line), the third layer L3 
(E) of the earth station 16 can provide a page authori- 

5 sation 34* 34 almost fast enough to be included in the 
TDM A timeslot occupied by the acknowledgement mes- 
sage 32, sent to the user terminal. Unfortunately, the ac- 
knowledgement message is in the way, and the oppor- 
tunity to "piggy back" the second layer L2(E) response 

10 to the page authorisation 34 34' in this way rarely hap- 
pens. Instead, at some later time, when another TDMA 
transmission timeslot arises, the third layer L3(E) having 
provided the page authorisation 34 to the second layer 
L2(E) of the earth station 16, the second layer L2(E) in 

is turn, provides a page authorisation message 36 to the 
second layer L2(U) of the user terminal 14. 
[0033] Figure, 2B t is, the system according to the 
present invention, The same reference numerals have 
the same meanings. What is different between Figures 

20 2A and 2B is simply that the acknowledgement mes- 
saged suppressed, allowing the page authorisation 
message 36 to go out on the soonest available timeslot, 
if the page authorisation message 36 is then available. 
Equally, figure 2B reflects a change in the behaviour of 

25 the terminals 16 14 whereby acknowledgement mes- 
sages are automatically and ipse facto received. This 
will become clear as a result of later description. 
[0034] An important point to note is that the page au- 
thorisation message 36 may be one of a range of mes- 

30 sages. The page may, indeed, have been authorised, 
Alternatively, the page may have been rejected. The 
system may be of the opinion that the signal is poor The 
user terminal 14 will require to respond to any one of 
these messages. 

35 [0035] It is also important to note, for understanding 
of the following description of the preferred embodiment 
of the invention, that all transaction take place in the 
same general way as described with reference to Figure 
2B. 

40 [0036] In the example given in figures 2A and 2B, the 
information frames 28 28' represent a transactional 
message, and the page authorisation message 36 rep- 
resents a transactional response. 
[0037] In the example given for the preferred embod- 

45 iment, being the ICO satellite communications system, 
the call setup routine involves no fewer than seventeen 
messages/responses which require eight acknowledge- 
ments. In the ordinary GSM system, there are some 
twelve messages/responses which require eleven ac- 

so knowledgements. By omitting the acknowledgements, 
the present invention is estimated to save up to four sec- 
onds per call setup in the ICO system. This is for call 
setup alone. When added to the savings in all other ac- 
tivities, the overall system saving can be quite consid- 

55 erable. 

[0038] It is to be noted that, in sequences of message 
exchanges, such as call setup, the transactional re- 
sponse for one terminal can become the transactional 
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message for the other, and vice versa. 
[0039] Figure 3 is a flowchart of the behaviour of both 
terminals (user terminal 14 and earth station 16) when 
acting according to the present invention. 
[0040] The flowchart of figure 3 represents only a tiny 
fraction of the overall control function in the layers L2(U) 
L2(E) L3(U) L3(E), but is the part, relevant to the present 
invention. In particular, it replaces that element of the 
prior art control function which recognises and accepts 
acknowledgements. 

[0041] Entry 38 is from the overall control function 
where a first operation 40 sends the transactional mes- 
sage (or transactional response) to the other terminal (i. 
e. user terminal 14 to earth station 16 or vice versa). 
Control then passes to a second operation 42 where the 
terminal (userterminal 14or earth station 16) recalls that 
set of possible acceptable responses to the transaction- 
al message (or transactional response) sent out in the 
first operation 40. A third operation 44 then waits and 
receives the transactional response from the other ter- 
minal (earth station 1 6 or user terminal 14). A fourth op- 
eration 46 then compares the transactional response, 
received in the third operation 44, with each in turn of 
the members of the set of acceptable transactional re- 
sponses retrieved from an internal memory in the sec- 
ond operation 42. If a formal match is found in a test 48, 
the transactional response, received in the third opera- 
tion 44, is accepted as a validation or acknowledgement 
that the other terminal successfully received the trans- 
actional message (or transactional response) sent out 
in the first operation 42. Control then continues 50 back 
with the mainstream of the operation of the terminal (us- 
er terminal 14 or earth station 16). If no match is found, 
this is indicative that the terminal (user terminal 14 or 
earth station 16) is uncertain whether or not the trans- 
actional message (or transactional response), sent out 
in the first operation 42, has been received by the other 
terminal (earth station 16 or user terminal 14). Control 
can then be passed from the test 48 back to the first 
operation 42 to resend the transactional message (or 
transactional response), or onto any other recovery rou- 
tine which the overall operational system (not part of the 
present invention) may deem appropriate. 
[0042] The set of possible transactional responses, 
retrieved in the second operation 42, may comprise just 
one acceptable type, or a plurality of acceptable types, 
depending upon the nature of the iransactional mes- 
sage (or transaclional response) sent out in the first op- 
eration 42. 

[0043] A problem arises with forward compatibility. In 
modifying any system, it is essential that old-style equip- 
ment will be compatible with new-style equipment, and 
vice versa. To that end, the present invention also pro- 
vides that any new-style equipment, practising the 
present invention, will, on receipt of an acknowledge- 
ment request, provide the requested acknowledgement 
message 32, although the new style equipment, oper- 
ating with other new-style equipment, will completely 



10 

suppress such acknowledgement requests and sending 
of acknowledgement messages 32. 
[0044] Figure 4 shows this behaviour in a flowchart 
modified over that shown in Figure 3, like numerals hav- 
s ing same designations and descriptions as in Figure 3. 
The difference with figure 3 is that, if the first test 48 does 
not find a match, control is passed to a second test 52 
which examines the transactional response received by 
the third operation 44 to see if it is an acknowledgement 
request. If it is, a fifth operation 54 sends the acknowl- 
edgement message 32 to the other terminal (user ter- 
minal 14 or earth station 16) and returns control to the 
third operation 44 to wait for the transactional response. 
If it is not an acknowledgement request, control returns 
(dependently upon the wish of the skilled designer) ei- 
ther to the first operation 42 or to some other failure re- 
covery mechanism within the overall operating system. 
In this way, old-style equipment will operate with new- 
style equipment and offers the advantage that, although 
not entirely eliminated, the number of acknowledgement 
messages 32 is, at least, reduced. 
[0045] The present invention, by the realisation that a 
correct transactional response 36 is an ipse facto ac- 
knowledgement of receipt of a transactional message 
28, by the deliberate omission of acknowledgement 
messages 32, and by the substitution of further means 
42 44 46 whereby the correctness of a transactional re- 
sponse may be 

examined to create an ipse facto real recognition of cor- 
rect receipt of the original transactional message 28, by 
simplification of the system and substitution of one ac- 
tivity, achieves the technical effect of improved system 
speed and apparent increase in system capacity. 

Claims 

1. A communications system wherein a first terminal 
is operative to send a transactional message to a 
second terminal and wherein said second terminal 
is operative to send an acknowledgement of receipt 
of said transactional message to said first terminal 
and is thereafter operative to send a transactional 
response to said first terminal; said system being 
characterised by said second terminal being oper- 
ative to omit to send said acknowledgement to said 
first terminal and to send said transactional re- 
sponse in place of said acknowledgement, said first 
terminal being operative to examine the form of said 
transactional response, and said first terminal being 
operative to accept said transactional response as 
indicative of receipt of said transactional message 
by said second terminal if said transactional re- 
sponse is in a correct form. 

2. A system, according to claim 1 . wherein said trans- 
actional response is operative to act as a Iransac- 
tional message for said first terminal, said first ter- 
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minal omitting to send an acknowledgement of re- 
ceipt of said transactional response, and sending, 
to said second terminal, a further transactional re- 
sponse, said second terminal being operative to ex- 
amine said further transactional response and to 
accept said futher transactional response as indic- 
ative of said first terminal having received said 
transactional reponse, operative to act as a trans- 
actional message for said first terminal, if said fur- 
ther transactional response is in a correct form. 

3. A system, according to claim 1 or claim 2 wherein 
said first terminal is operative to determine that said 
transactional response is in a correct form if said 
transactional response conforms to any one out of 
a first plurality ot possible correct forms. 

4. A system, according to claim 1 , 2 or 3 wherein said 
second terminal is operative to determine that said 
further transactional response is in said correct form 
if said further transactional response conforms to 
any one out of a second plurality of possible correct 
forms. 

5. A system, according to claim 1, 2, 3 or 4, wherein 
said first terminal is a radio terminal and said sec- 
ond terminal is a radio terminal. 

6. A system, according to claim 5, wherein said first 
terminal is a telephone handset and said second 
terminal is a radio telephone base station. 

7. A system, according to claim 6, wherein said base 
station is a satellite communications base station, 
operative to communicate with said telphone hand- 
set via a communications satellite. 

8. A first terminal, in a communications system, oper- 
ative to send a transactional message to a second 
terminal, where said second terminal is operative to 
send an acknowledgement of receipt of said trans- 
actional message to said first terminal and is there- 
after operative to send a transactional response to 
said first terminal; said first terminal being charac- 
terised by: when said second terminal is operative 
to omit to send said acknowledgement to said first 
terminal and to send said transactional response in 
place of said acknowledgement, said first terminal 
is operative to examine the form of said transaction- 
al response, and said first terminal is further oper- 
ative to accept said transactional response as indic- 
ative of receipt of said transactional message by 
said second terminal if said transactional response 
is in a correct form. 

9. A first terminal, according to claim 1 , wherein said 
transactional response is operative to act as a 
transactional message for said first terminal, said 



first terminal omitting to send an acknowledgement 
of receipt of said transactional response, and send- 
ing, to said second terminal, a further transactional 
response, said second terminal being operative to 

5 examine said further transactional response and to 
accept said futher transactional response as indic- 
ative of said first terminal having received said 
transactional reponse operative to act as a transac- 
tional message for said first terminal if said further 

10 transactional response is in a correct form. 

10. - A first terminal, according to claim 8 or claim 9, op- 

erative to determine that said transactional re- 
sponse is in a correct form if said transactional re- 
's sponse conforms to any one out of a first plurality 
- : : erf possible correct forms. 

11. A system, according to ; claim 8, 9 or 10 for , use 
where said second germinal is operative to deter- 

20 mine that said, further transactional response is in 
said correct . form if said further transactional re- 
sponse conforms to any one out of a second plural- 
ity of possible correct forms. 

25 12. A first terminal, according to claim 8, 9, 10 or 11, 
being a radio terminal for use where said second 
terminal is also a radio terminal. 

1 3. A first terminal, according to claim 1 2, wherein said 
30 first terminal is a telephone handset and said sec- 
ond terminal is a radio telephone base station. 

14. A first terminal, according toclaim 1 3, for use where 
said base station is a satellite communications base 

35 station, operative to communicate with said tel- 
phone handset via a communications satellite. 

15. A second terminal, in a communications system, 
wherein a first terminal is operative to send a trans- 

40 actional message to said second terminal, where 
said second terminal is operative to send an ac- 
knowledgement of receipt of said transactional 
message to said first terminal and where said sec- 
ond terminal is thereafter operative to send a trans- 

45 actional response to said first terminal; said second 
terminal being characterised by being operative to 
omit to send said acknowledgement to said first ter- 
minal and to send said transactional response in 
place of said acknowledgement, for said first termi- 

50 nal to examine the form of said transactional re- 
sponse and to accept said transactional response 
as indicative of receipt of said transactional mes- 
sage by said second terminal if said transactional 
response is in a correct form. 

55 

16. A second terminal, according to claim 16, wherein 
said transactional response is operative to act as a 
transactional message for said first terminal, said 
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first terminal omitting to send an acknowledgement 
of receipt of said transactional response, and send- 
ing, to said second terminal, a further transactional 
response, said second terminal being operative to 
examine said further transactional response and to 
accept said futher transactional response as indic- 
ative of said first terminal having received said 
transactional reponse, operative to act as a trans- 
actional message for said first terminal, if said fur- 
ther transactional response is in a correct form. 

1 7. A second terminal, according to claim 1 5 or claim 
. 16, for use where said first terminal is operative to 
determine that said transactional response is in a 
correct form if said transactional response con- 
forms to any one out of a first plurality of possible 
correct forms. 

18. A second terminal, according to claim 1 5, 1 6 or 1 7, 
operative lo determine that said further transaction- 
al response is in said correct form if said further 
transactional response conforms to any one out of 
a second plurality of possible correct forms. 

1 9. A second terminal, according to claim 15, 16, 1 7 or 
18, for use where said first terminal is a radio termi- 
nal, said second terminal also being a radio termi- 
nal. 

20. A second terminal, according to claim 19, for use 
where said first terminal is a telephone handset, 
said second terminal being a radio telephone base 
station. 

21. A second terminal, according to claim 20, wherein 
said base station is a satellite communications base 
station, operative to communicate with said tel- 
phone handset via a communications satellite. 

22. A method for operating a communications system 
wherein a first terminal is operative to send a trans- 
actional message to a second terminal and wherein 
said second terminal is operative to send an ac- 
knowledgement of receipt of said transactional 
message to said first terminal and is thereafter op- 
erative to send a transactional response to said first 
terminal; said method being characterised by in- 
cluding the steps of: causing said second terminal 
to omit to send said acknowledgement to said first 
terminal, causing said first terminal to send said 
transactional response in place of said acknowl- 
edgement, causing said first terminal to examine 
the form of said transactional response, and caus- 
ing said first terminal to accept said transactional 
response as indicative of receipt of said transaction- 
al message by said second terminal if said transac- 
tional response is in a correct form. 
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23. A method, according to claim 22, including the steps 
of: employing said transactional response to act as 
a transactional message for said first terminal, 
causing said first terminal to omit to send an ac- 

5 knowledgement of receipt of said transactional re- 
sponse, causing said first terminal to send, to said 
second terminal, a further transactional response, 
causing said second terminal to examine said fur- 
ther transactional response and causing said sec- 

10 ond terminal to accept said futher transactional re- 
sponse as indicative of said first terminal having re- 
ceived said transactional reponse, operative to act 
as a transactional message for said first terminal, if 
said further transactional response is in a correct 

15 form. 

24. A method, according to claim 22 or claim 23, includ- 
ing the step of causing said first terminal to deter- 
mine that said transactional response is in a correct 

20 form if said transactional response conforms to any 
one out of a first plurality of possible correct forms. 

25. A method, according to claim 22, 23 or 24, including 
the step of causing said second terminal to deter- 

2S mine that said further transactional response is in 
said correct form if said further transactional re- 
sponse conforms to any one out of a second plural- 
ity of possible correct forms. 

30 26. A method, according to claim 22, 23, 24 or 25, 
wherein said first terminal is a radio terminal and 
said second terminal is a radio terminal. 

27. A method, according to claim 26, wherein said first 
35 terminal is a telephone handset and said second 

terminal is a radio telephone base station. 

28. A method, according to claim 27, wherein said base 
station is a satellite communications base station, 

40 operative to communicate with said telphone hand- 
set via a communications satellite. 
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